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ABSTRACT 


Eji;pB  iin€n^:fii  w€j  f*  conducted  cfiurii  g  Operation  Teapol  to  di  teimlne  the  effects  of  a  nuclear 
e'iploaton  mi  racliile  tomes  at  pres  juri  levels  whl<  h  mfg)'i  be  expected  in  the  suburb])  cf  a 
lir^^e  ci^  and  to  deter  ml  le  the  effects  on  emergency  vehicles  nnd  their  equipment  legated  at 
varU>u8  r  imiiVitid  distances  from  iieai  Ground  Zero  to  t  ie  subt  rbs  of  a  large  city. 

Mis  illes  produced  by  flyUig  f^h^sa  and  the  tra;ulcc  dicn  o;f  'urnlture  in  the  mobile  homes 
ore  poteitlal  lu\::;ard8  to  jperso’im.d  occupying  these  ho  ve  »  at  the  time  of  the  blast,  ficreening 
or  other  cleans  of  protecting  t^ie  Interior  against  glaa&  npllnters  reduces  this  hazard.  By  re¬ 
arrangement  01  :.he  displaced  fui  nituie,  clearing  up  debris,  and  improvising  window  zovk  rings, 
trallerr  In  this  :iirea  of  damage  oould  readily  be  made  habltab>. 

Enieigency  vehicles  caugnt  in  the  open  near  Grovnd  Zerc  would  be  completely  destroyed. 
Vehiclf  8  in  medium-  and  low-pressure  regions  would  uii^fer  «ilamage,  but  the  vehicles  and 
equiprr  ent  would  probably  b<.  operable. 
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CHAPTER  1 

OBJECTIVES 


1.1  GEKtRAL 

Under  Program  36,  Exposure  of  Mobile  Homes  and  Emergency  Vehicles  to  Nuclear  Sx- 
ploslon-j,  two  segments  of  Industry — that  which  manufactures  and  sells  mobile  homes  and 
that  which  manifactures  and  uses  emergency  vehicles — participated  with  the  Federal  Civil 
Defence  Adminittration  (FCDA)  in  exposing  representative  samples  of  their  equipment  to  the 
effects  of  a  nucleir  explosion.  Knowledge  of  the  effects  to  be  expected  from  an  enemy  attack 
will  be  useful  to  i  idustry  by  pointing  out  weaknesses  of  the  equipment  to  be  strengthened  and 
will  be  useful  in  c.vil  defense  in  estimating  the  possible  utility  of  such  equipment  after  an 
attiick. 

Civil  defense  officials  have  become  accustomed  to  thinking  of  damage  in  terms  of  four 
z  nes. 

A  damage:  buildings  almost  completely  destroyed  by  blast 

B  damage:  most  buildings  damaged  beyond  repair 

C  damage:  moderately  damaged  buildings  that  must  be  vacated  during  repairs 

D  damage:  partially  damaged  buildings  that  need  not  be  vacated  during  repairs 

Informf.tlon  derived  from  Program  36  will  be  evaluated  In  terms  of  these  damage  zones  to 
enable  easy  extrapolation  to  the  effects  expected  from  different  bomb  yields. 

1.2  SPECIFIC 
1.2.1  Mobile  Homes 

Mobile  homes  will  be  an  important  resource  in  the  event  of  a  war.  This  is  especially  true 
if  our  cities  are  subjected  to  attack  by  thermonu  .lear  weaix>n8,  leaving  large  numbers  of 
people  homeless  and  In  need  of  aid.  Many  of  the  facHitSes  which  might  normally  be  available 
to  care  for  the  homeless  or  to  serve  as  medical  and  feedin4;  centers  would  be  severely  dam¬ 
aged  or  destroyed.  Trailer  parks  and  trailer  dealers  are  gtmerally  located  in  the  suburbs 
Development  of  information  as  to  the  nature  of  damage  which  the  trailers  might  sustain  under 
these  conditions  and  the  evaluation  of  the  repairs  necessary  to  make  them  usable  afterwards 
becomes  important. 

Two  distances  from  Grcnind  Zero  were  chosen  to  simulate  low-blast-pressure  areas 
which  might  be  expected  in  sruburban  zones. 

1.2.?  Emergency  Vehicles 

Planning  for  postattack  operations  by  the  front-line  civil  defense  services  is  predicated  on 
the  dispersal  of  men  and  equipment.  Areas  outside  the  potential  zone  of  D  damage  have  been 
assumed  as  *‘8a!e  dispersal  locations.**  According  to  present  civil  defense  planning  assump- 
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tlone,  It  is  expected  that  the  C  zone  of  blast  damage  will  extend  to  the  city  limits  of  the  princi¬ 
pal  city  In  the  critical  target  area.  This  would  require  that  emergency  equipment  would  often 
be  without  shelter  at  its  dispersai  location  in  the  s  jburban  areas  of  the  target  cities.  It  is  also 
expected  that  some  vehicles  will  be  caught  at  closo-in  locations  bec^  .;  '  of  a  surprise  attack 
or  heavy  traffic. 

To  show  the  effects  on  emergency  vehicles  and  their  equipment,  test  units  were  placed 
within  the  various  zones  of  damage  i^  yd  beyond  In  the  assumed  dispersal  area. 
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CHAPTER  2 

MOBILE  HOMES 


2.1  OPERATIONS  AND  RESULTS 

The  17  trailers  InolMded  in  the  test  program  were  placed  at  sevex'al  dlstarres  from  Apple 
n  shotf  wiiich  had  a  yield  appzaximately  per  cent  greater  than  nominal  [a  norilnal  atomic 
bomb  has  an  energy  release  e^^ulvalent  to  20  kilotons  (kt)  of  TNT].  Nine  were  located  at  the 
i0,500-ft  line,  seven  at  the  15,000-ft  line,  and  one  at  10,000  ft.  The  single  trailer  at  16,000  ft 
was  InveAded  to  be  in  tire  falUout  zone  and  was  to  be  part  of  a  decontaminailon  e^iperlment; 
however,  it  was  not  in  the  actual  fall-out  area,  and  thlo  part  of  the  experiment  was  not  per¬ 
formed.  Figures  2.1  to  2.3  show  positions  of  the  trailers. 

Identification  of  the  test  units,  specifications  supplied  by  the  manuiacvurerF,  test  results, 
and  illustrative  photographs  before  and  after  the  blast  follow. 

TEST  UNIT  1*— VAGABOND 

Location:  10,500-ft  line,  position  4,  facing  away  from  the  blast. 

Description:  Over-all  length,  35  ft;  1  bedroom;  weight,  7650  Ib;  steel  cnassie;  tandem  axles. 
iSes  Fig  i.4.) 

lloor  %-ln.  plywood  covered  with  standard -gauge  linoleum;  eubf'oor,  Hemosote;  floor  in¬ 
sulation,  Celotex. 

Sidewalls:  Metal -tubing  studding,  1x2  in.;  0.040  aluminum  exterior  ccjverlng:  fastened  to 
studd.ng  by  screws  and  painted;  Flberglaa  msulatlon. 

Roof.  2  A  K'%  rn  24-in  centers,  covered  with  0.032  aluminum  fastened  wUh  screws  and 
pal'^.Ud  witn  A'unilnlte;  Flberglas  insulation'. 

Windows:  Thtr^  were  19  aw.ilng  typo  single-pane  windows  and  4  double-pane  stationary 
wirdows  of  rariocs  allies. 

Interior  Sidewalls  and  Cabloetj:  Hardwood  plywood  %  In.  thick  or  less;  completJ  with  divan, 
table  and  chairs,  electric  refrigerator,  apzrtmem-size  utove,  oil  heater  teatailed  In  a 
closet,  electric  water  lueater,  boit  spring  and  mLttress,  flush  water  closet,  steel -porcelate 
bathtub,  steel-porcelain  slrJt,  steel -porcelain  lavatory,  cotton  drapes,  four  Venetian  blind.., 
metallic  drainage  plumbing,  and  water-fiiipply-*lne  copper  tubing  with  fittings.  (See  Fig. 
2.5.) 


*  The  number  of  the  test  unit  appears  oh  the  side  cf  each  mobile  home. 
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15.000  ft 


Fig*  i.4— Exterior  of  Vagabond  trailer  at  10,500  ft  before  the  blast. 


Fig,  2,5— Interior  of  Vagabond  trailer  at  10,500  ft  before  the  blast. 
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Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 


Exterior;  Right  s^de  dished  in;  back  end  dished  in;  no  ruptures  on  exterior;  tailltght  off; 
trailer  moved  forward  12  in.;  bent  jack  stem;  front  door  dished  in;  no  separation  of  floor 
and  sidewalls.  (See  Fig.  2.6.) 

Interior:  Ceiling  bulged  in  slightly;  front-door  jamb  inside  torn  loose;  front  overhead  mirror 
broken;  scieen-door  panel  torn  loose;  galley  overhead  cabinet  over  stove  torn  loose; 
cornice  oox  on  left  side  of  living  room  off;  very  little  window  glass  inside;  Venetian  blinds 
intact;  no  splits  or  ruptures  in  Interior  sidewalls;  kitchen  ceiling  fixture  hanging  loose; 
rear  windows,  left  front  picture  window,  and  left  bedroom  window  broken;  kitchen  cabinets 
unhurt  on  both  sides;  sliding  wardrobe  door  off;  bathroom  door  off;  lavatory  off  wall;  all 
plumbing  tight  and  operable;  linen  closet  torn  from  bulkhead;  rear  bathroom  bulkhead 
separated  from  floor;  one  tile  off  bathroom  wall;  rear  wardrobe  door  off;  rear  panel 
molding  off;  light  fixture  in  rear  off;  bathroom  style  off;  light-fixture  glass  and  mirror 
glass  In  bedroom  broken;  all  side  vents  undamaged;  stove,  refrigerator,  heater,  divan, 
table  and  chairs,  and  beds  unhurt.  (See  Fig.  2.7.) 


TEST  UNIT  2— PACEMAKER 

Location:  15,000-ft  line,  position  12,  facing  away  from  the  blast. 

Description:  Over-all  length,  28  ft;  1  bedroom;  weight,  5250  lb;  steel  chassis;  single  axle. 

Floor:  %-in.  plywood  covered  with  Inlaid  linoleum;  glass-wool  insulation;  no  cubfloor. 

Sidewalls:  iVg-  x  iVs-ln.  and  iVj-  ^  2V4-ln.  wood  studding  on  16-ln.  centers,  covered  with 
0.032  aluminum,  painted;  glass-wool  insulation. 

Roof:  2x5  rafters  on  16-ln.  centers,  covered  with  28-gauge  steel,  painted  with  Alumlnlte; 
no  subroof;  glass-wool  insulation. 

Windows:  There  were  9  windows,  all  single  pane,  4  of  which  were  stationary. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  V4  in.  thick  or  less;  complete  with  divan, 
table  and  chairs,  electric  refrigerator,  apartment -size  stove,  oil  heater,  electric  water 
heater,  box  spring  and  mattress,  flush  water  closet,  steel -porcelain  bathtub,  sink,  and 
lavatory,  unlined  drapes,  1  metal  Venetian  blind,  drainage  plumbing  part  metallic  and  part 
plastic,  and  water- supply -line  copper  tubing  with  sweat  fittings. 

Windows  on  both  sides  of  this  trailer  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Distorted  In  rear. 

Interior:  Slight  ceiling  bulge  in  kitchen;  kitchen  celling  light  fixture  hanging  loose;  tele¬ 
vision  shelf  loose;  molding  off  In  bathroom;  bathroom  window  broken;  no  glass  Inside. 


TEST  UNIT  3  — MID-STATE  ELCAR 

Location:  10,560-11  line,  position  3,  side-on  to  the  blast. 

Description:  Over-all  length,  41  ft;  2  bedrooms;  weight,  8190  lb;  steel  box  channel  chasf^ls; 
tandem  axles. 

Floor:  Plywood  covered  with  linoleum  tile;  building-board  subfloor;  Fiberglas  insulation. 

Sidewalls:  2x2  wood  studding  on  average  of  16-ln.  centers,  covered  with  0.032  and  0.025 
aluminum,  painted;  Flberglas  Insulation. 

Roof:  2  X  3*8  on  average  of  16-ln.  centers,  covered  with  24- gauge  steel,  painted  with  alu¬ 
minum  roof  coating;  Flberglas  Insulation. 
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ig.  2,6 — Kxterior  of  Vagabond  trailer  after  the  blast 


Fig.  2.7 — Interior  of  Vagabond  trailer  after  the  blast 


f 
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Windows:  There  were  18  windows,  4  of  which  were  stationary,  with  various  sizes  of  single 
pane. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  %  in  thick  or  less;  complete  with  divan, 
wooden  table,  no  chairs,  electrl'*  refrigerator,  apartment -size  stove,  oil  heater,  electric 
water  heater,  and  box  springs. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Dished  in  between  studdltig  on  left  side;  exterior  skin  ruptured  on  left  side;  bulged 
o  it  on  right  side;  rear  exterior  distorted. 

Interior:  l.eit-side  light  fixture  over  side  window  torn  loose;  all  molding  off;  ceiling  molding 
bulged  slightly;  base  shoe  off;  third  panel  from  front  left  side  separated  at  seams;  Formica 
galley  walls  broken;  overhead  cabln<'ts  in  galley  distorted;  panel  bulge  in  center  bedroom; 
center -bedroom  overhead  cabinets  unhurt;  bathroom  walls  broken;  toilet  broken  at  base  of 
tank;  back-hedroom  wall  broken,  separated,  and  bulged  In  about  10  in.;  back-bedroom  chest 
of  drawers  twisted;  right  side  bulged  out  slightly,  no  ruptures;  panels  in  wardrobe  on  right 
side  had  nails  protruding,  indicating  an  in-and  -out  movement;  all  windows  on  left  side 
broken  except  left  rear  bedroom  window;  front  picture  window  and  back  window  broken; 
stove,  refrigerator,  heater,  and  beds  undamaged;  table  broken;  outside  vent  covering  off; 
glass  from  picture  window  in  interior;  furniture  disarranged. 


TEST  UNIT  4—  PEERLESS 

Location:  10,500-ft  line,  position  5,  broadside  to  the  blast. 

Description:  Over-all  length,  35  ft;  t  bedroom;  weight,  7200  lb;  steel  chassis;  tandem  axles. 

Floor:  %-in.  plywood  covered  with  linoleum  tile;  eubfloor,  Temlok;  Fiberglas  insulation. 

Sidewalls:  1%’  ^  lV4-in.  wood  studding  on  average  of  16-in.  centers,  covered  with  0.032 
aluminum,  painted;  Fiberglas  insulation. 

Roof:  2x4  studding  on  16-ln.  centers,  covered  with  0.032  aluminum,  painted  with  Aluminlte; 
Fiberglas  insulation. 

Windows:  There  were  13  windows,  all  open,  consisting  of  jalousies  and  standard  type  single- 
pane  windows. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  *4  in.  thick  or  less;  complete  with  divan, 
dinette  table  and  two  chairs,  electric  refrigerator,  apartixient-size  stove,  oil  heater  in¬ 
stalled  in  a  closet,  electric  water  heater,  box  spring  and  mattress,  flush  water  closet, 
steel-porcelain  bathtub,  lavatory,  and  sink,  drapes  throughout,  metallic  drainage  plumbing, 
and  water -supply -line  copper  tubing  with  fittings. 

All  windows  and  doors  of  this  trailer  were  open. 

Test  Results:  Chassis,  floor,  and  undercarriage  unhurt;  tipped  on  side. 

Exterior:  Right  side  dished  in,  seams  ruptured;  rear  seam  also  ruptured;  roof  all  right. 

Interior:  Entire  right  side  bulged  In  and  ruptured  at  seams;  all  cabinets  torn  loose;  left 
side  intact;  celling  bulged  slightly,  most  molding  off;  all  windows  broken  except  rear 
window;  bving  room  and  dinette  ceiling  fixtures  down;  appliances,  bathroom  and  kitchen 
fixtures,  and  plumbing  unhurt;  table  broken,  all  other  furniture  undamaged;  very  little 
glass  Inside. 

A  considerable  amount  of  the  above  ds^mage  was  partly  due  to  Upping  over. 


TEST  UNIT  5— -SUPREME -VICTOR 

Location:  15,000-ft  line,  position  15,  side-ou  to  the  blast. 
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i»i^3?!ription:  No  construction  information  available. 


Tetit  Results;  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Left  side  dished  in  between  studs. 

Interior:  Front  overhead  mirror  broken;  overhead  cabinets  in  dinette  area  torn  loose; 
panel  in  wardrobe  ruptured;  left-side  screen  frames  twisted;  window-frame  center 
bar  bent;  center -bed room  overhead  loose  from  bulkhead;  kitchen  celling  light  hanging 
loose;  back-door  frame  torn  loose;  left-side  wardrobe  loose  from  sidewall;  rear  right- 
side  bedroom  Venetian  blinds  down;  screen  frames  out;  no  glass  inside;  P  trap  loose;  left 
rear,  left  rear  side,  right  rear  side  dinette,  and  living-room  picture  windows  broken. 

TEST  UNIT  6  — SOUTHWESTERN 

Location:  15,000-ft  line,  position  16,  side-on  to  the  blast. 

Description:  Over-all  length,  35  ft;  double  decker;  bedrooms;  weight,  9550  lb;  steel 
chassis;  tandem  axle  s.  (See  Fig.  2.8.) 

Floor:  V«-in.  plywood  covered  with  inlaid  linoleum  tile;  V|-in.  Celotex  subfloor;  Silvercote 
insulation. 

Sidewalls:  2x2  and  2x4  wood  studding  on  16-ln.  centers  or  less,  covered  with  0,032  alu¬ 
minum,  painted;  Silvercote  insulation. 

Roof:  2x4  wood  rafters  on  24-in.  centers,  covered  vdth  26-gauge  galvanized  steel,  painted 
with  rubber-base  aluminum  coating. 

Windows:  There  were  16  windows,  jalousie  and  standard  type,  single  pane;  all  could  be 
opened. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  %  in.  thick  or  less;  conQplete  with 
divan,  table  and  chairs,  electric  refrigerator,  apartment-size  stove,  oil  heater,  electric 
water  heater,  box  springs  and  mattresses,  flush  water  closet,  steel-porcelain  bathtub 
and  sink,  vitreous-china  lavatory,  0  venef'in  blinds,  traverse  drapes  on  all  windows, 
metallic  drainage  plumbing,  and  water-supply-line  copper  tubing  with  fittings. 

All  left-side  windows,  rear  window,  and  front  door  of  this  ♦ralier  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Back  end  slightly  distorted.  (See  Fig.  2.9.) 

Interior:  All  doors  of  overhead  cabinets  in  kitchen  and  living  areas  down;  ceiling  molding 
in  kitchen  down;  kitchen  overhead  cabinets  pulled  from  the  celling  and  wall;  front- 
wardrobe  bulkhead  dished  in;  fluorescent  tube  in  kitchen  broken  (the  only  broken  glass 
in  the  trailer);  panel  doors  of  sink  cabinet  out;  thermostat  loose  on  the  wall;  lavatory 
torn  loose  from  wall  in  bathroom;  toilet  tank  broken;  all  plumbing  Intact;  front-bedroom 
bulkhead  dished  in;  overhead  cabinet  upstairs  loose  from  the  ceiling;  Venetian  blinds  off; 
both  upstairs  and  downstairs  window  frames  pulled  loose;  three  pieces  of  glass  broken 
in  jalousie  windows  and  glass  outside  trailer;  entrance -hall  light  hanging  loose.  (See 
Figs.  2.10  and  2.11. 

TEST  UNIT  7— QUALITY  MANORETTE 

Location:  15,000-ft  line,  position  10,  slde-on  to  the  blast. 

Description:  Over-all  length,  35  ft;  1  bedroom;  weight,  6850  lb;  steel  box  chassis;  tandem 
axles. 

Floor:  V4-ln.  plywood  covered  with  linoleum  tile;  subfloor,  V2-ln.  asphalt- Impregnated 
Celotex;  iVt-ln.  Fiberglas-batt  insulation. 
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Fig.  2.8 — Exterior  of  Southwestern  trailer  at  15,000  ft  before  the  blast. 


Fig.  2.9  Exterior  of  Soathwcitcrn  trailer  at  15,000  ft  after  the  blast. 
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Fig,  2.11 — lacerlor  of  Southwestern  uailer  after  the  blast. 


Fig.  2.10 — Interior  of  Southwestern  trailei  after  the  blast. 


Sidewalls:  2x2  wocxl  studding  on  24- In.  centers,  covered  with  0.032  aluminum,  painted', 
insulation,  1/3’in.  semirigid  Fiberglas  batts. 

Roof:  2x4  wood  rafters  on  16-in.  centers,  covered  with  Vj|-in.  fir  sheathing  and  0,025 
aluminum,  unpainted, 

Windows:  There  were  16  windows,  3  of  which  were  stationary,  of  various  si7,es. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  %  in.  thick  or  less;  complete  with  divan, 
table,  no  chairs,  electric  refrigerator,  apartment-size  stove,  oil  heater,  electric  water 
heater,  box  spring  and  mattress,  flush  water  closet,  steel-porcelain  bathtub,  lavatory, 
and  sink,  3  Venetian  blinds,  drapes,  metallic  drainage  plumbing,  and  water -supply- line 
copper  tubing  with  fittings. 

All  windows  on  the  left  side  and  rear  and  the  front  door  of  this  trailer  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Right  rear  behind  the  back  door  and  the  back  of  the  front  door  dished  in, 
pulled  out  of  Pittsburg  seam. 

Interior:  Right  panel  bulged  in,  no  rupture;  rear-wardrobe  style  broken;  right  rear  window, 
one  pane  of  right  lower  window,  and  three  panes  of  window  front  of  door  broken;  kitchen 
light  fixture  hanging  loose;  wardrobe  overhead  dished  in  and  split;  oil-heater  door  off; 
Venetian  blinds  in  kitchen  and  bedroom  down;  no  glass  inside  trailer. 


TEST  UNIT  8— MON-O-COACH 

Location:  15,000-ft  line,  position  11,  side-on  to  the  blast. 

Description:  Over-all  length,  41  ft;  1  bedroom;  weight,  7950  lb;  aluminum  extruded  chassis; 
tandem  axles. 

Floor:  Aluminum  extrusion  covered  with  linoleum  tile;  aluminum -sheet  subfloor;  insula¬ 
tion  of  Fiberglas  with  aluminum-foil  vapor  barrier. 

Sidewalls:  Aluminum  extrusions  on  12-  to  24-ln.  centers,  covered  with  0.048  aluminum, 
riveted,  painted,  with  a  bare  feature  strip;  insulation,  Fiberglas  with  aluminum  foil, 

2  in.  thick. 

Roof:  Exterior  aluminum  rafters  spaced  on  12-  and  16-in.  centers,  covered  with  0.032 
aluminum,  riveted,  painted;  insulation,  Fiberglas  with  aluminum-foil  vapor  barrier, 

2  in.  thick. 

Windows:  There  were  33  windows,  some  of  which  were  stationary,  of  single-strength  glass. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  *4  in.  thick  or  less;  complete  with  divan, 
no  table  or  chairs,  electric  refrigerator,  divided  oven  and  range  cooking  facilities,  gas 
heater  of  the  Moduflow  type  heating  system,  butane  water  heater,  flush  wate»  closet, 
steel -porcelain  bathtub  and  strut,  vitreous -china  lavatory,  metallic  drainage  plumbing, 
and  water -supply -line  copper  tubing  with  fittings. 

The  back  windows  on  the  left  side  and  the  rear  door  of  this  trailer  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  No  distortion. 

Interior:  Rear-wardrobe  style  loose;  some  tile  in  bathroom  off;  kitchen  light  fixture  hanging 
loose;  front  picture  windows,  two  lower  side  windows,  left  front  casement,  second  and 
third  casements,  and  bedroom  picture  window  broken;  bedroom  Venetian  blinds  down;  no 
glass  inside  trailer. 
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TEST  UNIT  9  — COLUMBIA 


Location:  15,000-ft  line,  position  13,  broadside  to  the  blast. 

Description:  Ovf  r-all  length,  29  ft;  2  bedrooms;  weight  6080  lb;  steel  chassis;  tandem  axles. 
(See  Fig.  2.12.) 

Floor:  */i-  In  p’ywood  covered  with  stanUard-gaxige  linoleum;  asphalt-impregnated  Celotex 
subfloor;  Insulation  Sllvercel  type  B  Flberglas  blanket. 

Sidewalls:  I'  j-  x  2- In.  wood  studding  on  16-lr.,  centers,  covered  with  formed  0.030  alu¬ 
minum,  painted;  insulation.  Jllvcrcel  type  B  Flberglas,  plus  Sllvercote  reflective  paper. 

Roof:  2x4  woc-d  rafters  on  24-ln.  centers;  subroof,  Vj-ln.  Simpson  board,  covered  with 
0.032  aluminum,  painted  with  Alumlnlte;  insulation,  T.W.F.  Flberglas  batts. 

Windows:  There  were  13  windows,  all  casement  and  awning  type,  of  various  sizes. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  in.  thick;  complete  with  divan,  gate* 
leg  table,  no  chairs,  electric  refrigerator,  apartment-size  stove,  oil  heater,  electric 
water  heater,  1  box  spring  and  3  mattresses,  flush  water  closet,  steel-porcelain  bathtub 
and  sink,  vltreous-chiria  lavatory,  metallic  drainage  plumbing,  water-supply-line  copper 
tubing  with  sweat  fittings. 

All  windows  on  both  sides  of  this  trailer  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  Including  tires,  not  damaged. 

Exterior:  Slight  distortion  on  left  side.  (See  Fig.  2.13.) 

Interior:  Style  In  center  wardrob3  broken;  one  piece  of  molding  in  living  room  bulged; 
heater  door  off;  kitchen  Venetian  blind  off;  left-side  rear  panel  by  window  In  bedroom 
split;  lowex*  right  front  window,  lower  kitcher  vindow,  and  bedroom  left- side  window 
broken;  no  glass  inside  trailer.  (See  Figs.  4,14  and  2, IS.) 


TEST  UNIT  10— KIT 

Location:  10,500-ft  line,  position  0,  :  ^  d-on  to  tJie  blast. 

Description:  Over- all  length,  35  ft:  2  bedrooms;  weight,  6240  lb;  steel  chassis;  tandem  axles. 
(See  Fig.  2.18.) 

Floor:  %-\n.  plywood  covered  wUh  Unoleum  tile;  subfloor  of  Vj-ln.  asphalt-lmpregnaLd 
Celotex;  insulation,  *4 -in.  Flbe.-glas. 

Sidewalls:  2  2  studding  on  16-ln.  centers,  covered  with  0,025  die-formed  aluminum  of 

“Panelized  Floating  Walls,  ‘  with  only  the  trim  painted;  Vi-ln.  Flberglas  Insulation. 

Roof:  2x3  rafters  on  16-ln.  centers;  subroof  of  18  rows  equally  spaced  longitudinally, 

V4-I11.  lath  covered  with  26-gauge  galvanized  steel,  not  painted;  Insulation,  V4-in.  Flber¬ 
glas. 

Windows:  There  we 'e  15  windows,  some  of  which  were  stationary,  of  various  sizes. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywi>od  V4  in.  thick  or  less;  complete  with  olvan, 
table  and  chairs,  electric  refrigerator,  apartraent-slze  stove,  oil  heater,  electric  water 
heater,  i  box  spring  and  3  mattresses,  flush  water  closet,  steel-porcelain  bathtub  and 
sink,  vUreous-chliia  lavatory,  7  metal  venetUn  blinds,  drapes  on  all  windows,  meUlllc 
drainage  plumolng,  and  water-supply-line  copper  tubing  with  fittings. 

This  trailer  had  windows  on  both  sides  and  rear  open. 

Test  Results:  Chasblo,  subHoor,  and  undercarriage.  Including  tires,  not  damaged.  Trailer  was 
mo^'ed  bacK  18  In. 
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Exterior:  Lett  lower  panel  partially  out  of  channel;  two  panels  on  left  lower  side  out  of 
channel  approximately  3  ft;  overhang  in  front  dished  in;  no  rupture  in  roof;  panel  over 
left  front  window  out  of  channel  the  length  of  the  window;  panels  below  taiiUght  and  below 
roof  curve  in  rear  out  of  channel.  These  panels  out  of  channel  could  be  easily  and  quickly 
repaired  without  tools.  (See  Fig.  2.17.) 

Interior:  Interior  celling  panels  by  the  front  door  split;  front  shelf  above  daveno  torn  loose; 
front  panel  bulged;  mirror  and  cabinet  separated;  furniture  disarranged;  bathroom  bulk¬ 
head  bulged  in;  toilet  tank  broken;  wardrobe  bulkheads  torn  loose  sll^jhtly;  all  light  fixtures 
Intact;  stove  moved  about  2  in.;  refrigerator,  heater,  divan,  table  and  cluiirs,  beds,  and 
stove  undamaged;  2  front  picture  windows,  right  front  side  picture  window,  left  front  side 
casement  window,  left  kitchen  picture  window,  center  left  lower  and  left  rear  windows, 
right  rear  lower  window,  and  right  dinette  low*:r  window  were  broken;  mirror  in  bedroom 
off  the  wall,  not  broken.  (See  Figs.  2,18  and  2.19.) 

TEST  UNIT  11  — ALJOA 

Location:  15,000-ft  line,  position  14,  facing  head-on  to  the  blast. 

Description:  Over-all  length,  16  ft  9  in.;  travel  trailer;  weight,  2190  lb;  steel  chassis; 
single  axle.  (See  Fig.  2.20.) 

Floor:  Vj-in.  plywood  covered  wHh  linoleum;  subfloor,  surface  board;  Fiberglas  insulation. 

Sidewalls:  1V4-  x  iVs-in.  wood  studding  on  maximum  21 -in.  centers,  covered  with  0.032 
aluminum,  painted;  Fiberglas  insulation. 

Rcof:  iVi-  iVi-ln.  rafters  on  maximum  18-in.  centers,  covered  with  0.025  aluminum,  not 
painted;  Fiberglas  insulation. 

Windows:  There  were  7  windows  of  various  sizes,  all  single  pane. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  1  In.  th*ck  or  less;  complete  with  plastic 
dinette  seats,  1  table,  electric  refrigerator,  apartment-sue  range,  no  space  heater,  no 
water  heater,  1  mattress,  no  toilet,  bathtub,  or  lavatory,  steel-porcelain  sink,  6  metal 
Venetian  blinds  with  valance  curtains  on  ail  windows,  metallic  drainage  plumbing,  and 
water -supply -line  copper  tubing  witli  sweat-fitted  connections. 

Front,  rear,  and  left-side  windows,  as  well  as  the  door,  of  this  trailer  were  open. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged;  trailer  had 
been  moved  back  8  in. 

Exterior:  Slight  distortion  in  front.  (See  Fig.  2.21.) 

Interior:  Dinette  table  down,  with  leg  broken  off;  ceiling  molding  bulged  down  left  front  side; 
rear  left  bedroom  Venetian  blind  down;  front  left  lower  window  cracked.  (See  Figs.  2.22 
and  2.23.) 

TEST  UNIT  12— SPARTAN 

Location:  10,500-ft  line,  position  2,  facing  slde-un  tc  the  blast. 

Description:  Over-all  length,  42  ft  10  in.;  two-bedroom  model;  weight,  8600  lb;  steel  chassis; 
tandem  axles.  (See  Fig.  2.24.) 

Floor:  %-ip..  plywood  covered  with  lincieum  tile;  aluminum  subfloor;  Fiberglas  and  re¬ 
flective  insulation. 

Sidewalls:  1%-ln.  U-channel  aluminum  on  l6-ln.  centers,  covered  with  0.032  38  %  hard 
aluminum,  not  painted;  Fiberglas  and  reflective  Insulation. 
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Fig.  2.17— Exterior  of  Kit  trailer  at  10,500  ft  after  the  bUit. 


Fig.  2.  16 — Exterior  of  Kit  trailer  at  10,500  ft  before  the  blast 


Fig,  2.19 — Interior  of  Kit  tuiler  after  the  bUit. 
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Fig.  2.21 — Exterior  of  Aljoa  trailer  at  15,000  ft  after  the  blast. 
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Fig,  2,22— Interior  of  Aljo*  trailer  after  the  blast. 


Fig,  2,23  Interior  of  Aljoa  trailer  after  toe  blast. 
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Fig,  2.24— ^Hxtcrior  of  Spartan  trailer  at  10,500  ft  before  the  blait. 


Fig.  2,25— Exterior  of  Spartan  trailer  at  10,500  ft  After  the  Wait, 
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Roof:  5-ln.  U>channel  aluminum  on  16-in.  centers,  covere<i  with  0.032  aluminum,  not  painted; 
Flberglas  and  reflective  insulation. 

Windows:  There  were  15  windows,  2  of  which  were  Plexiglas;  some  were  stationary  and 
some  could  be  opened;  various  sizes. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  %  in.  thick  or  less;  complete  with  divan, 
table  and  chairs,  electric  refrigerator,  oil  heater,  apartment- size  range,  electric  water 
heater,  2  box  springs  and  mattresses,  flush  water  closet,  steel-porcelain  bathtub,  lava¬ 
tory,  and  sink,  drapes  on  all  windows,  metallic  drainage  plumbing,  and  water -supply -line 
copper  tubing  with  fittings. 

Left -side  windows  and  rear  window  of  this  trailer  were  open,  as  well  as  rear  door. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  Including  tires,  not  damaged;  trailer 
moved  2  ft,  causing  hitch  stem  to  break. 

Fxterlor:  Front  end  dished  in  about  8  In.;  left  side  dished  in  about  8  In.  at  living-room 
window;  entire  length  of  left  side  of  trailer  distorted;  minor  rupture  cf  front  roof,  dented 
about  4  In.;  no  distortion  of  back  and  right  side.  (See  Fig.  2.25.) 

Interior:  Front-bedroom  left- side  panel  bulged  In;  front  panels  bulged  In,  some  separation; 
living-room  panels  on  left  side  bulged  In;  living-room  window  frame  on  left  side  torn 
loose;  celling  panels  bulged  down,  no  rupture;  livlrig-room  end  of  galley  ruptured  on  wall; 
galley  overhead  door  styles  broken;  bottom  of  overhead  cabinet  broken;  no  damage  to 
cabinets  on  right  side;  back- bedroom  chest  of  drawers  broken;  left- side  panel  In  bedroom 
bulged;  window  frame  broken;  all  front  windows  and  all  windows  on  left  side  except  kitchen 
window  broken;  right-side  rear  window  broken;  plumbing  undamaged;  light  fixture  In 
living  room  broken,  glass  In  living  room;  divan,  table  and  chairs,  stove,  refrigerator,  and 
heater  undamaged;  all  vent  plates  on  left  side  down.  (See  Figs.  2.?6  and  2.27.) 

TEST  UNIT  13  — TRAVELEZE 

Location:  10,500-ft  line,  position  8,  facing  slde-on  to  the  blast. 

Description:  Over -all  length,  22  ft;  travel  type  trailer;  weight,  3400  lb;  steel  chassis; 
single  axle. 

Floor:  V^-in,  plywood  covered  with  light-weight  linoleum;  subfloor,  Vj-ln.  asphait-coated 
Celotex;  Vj-in.  Fiberglas  Insulation. 

Sidewalls:  1x2  studding  on  22-ln.  centers,  covered  with  0.030  38  H16  aluminum,  partly 
painted;  Vj-ln.  Flberglas  with  aluminum  reflective  Insulation. 

Roofs:  2x2  rafters  spaced  on  48-ln,  centers,  covered  with  0.030  aluminum,  no  paint;  V|-ln. 
Flberglas  with  aluminum  reflective  Insulation. 

Windows:  There  were  10  windows,  some  of  which  were  statl^ry,  of  various  sizes. 

Interior  Sidewalls  and  Cabinets:  Hardwood  plywood  V,.  in.  thick;  complete  with  divan,  drop- 
leaf  table,  electric  refrigerator,  apartment- size  stove,  gas  heater,  electric  water  heater, 

1  box  spring,  1  mattress,  flush  water  closet,  no  bathtub,  steel-porcelain  lavatory 
and  sink,  no  Venetian  blinds,  drapes  on  all  windows,  metallic  drainage  plumbing,  asid 
water -supply -line  copper  tubing  with  fittings. 

Rear  and  left-side  windows  of  this  trailer  were  open,  as  well  as  both  doors. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  Including  tires,  not  damaged. 

Exterior:  Slight  distortion  on  front  and  sides,  no  ruptures;  studding  In  sidewall  from  right 
rear  to  back  door  broken. 


Fig,  2,26 — Interior  of  Sparwn  trailer  after  the  blast. 


Fig.  2.27 —Interior  of  Spartan  trailer  after  the  blait. 
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Interior:  Interior  roof-rlb  front  split,  no  panel  ruptures;  Interior  overhead  cabinets  not 
broken;  wardrobe  and  bathroom  doors  broken;  celling  fixture  in  living  room  hanging  loose; 
front  stationary  picture  windows,  right-side  windows,  except  picture  window  right  front 
side,  broken;  no  glass  Inside;  stove  top  disarranged;  plumbing  undamaged;  lavatory  torn 
from  wall;  refrigerator,  heater,  divan,  and  beds  unhurt. 

TEST  UNIT  15  — AIRSTREAM 

Location:  10,500-ft  line,  position  1,  facing  slde-on  to  the  blast. 

Description:  Over-all  length,  22  ft;  travel  type  trailer;  weight,  2700  lb:,  steel  chassis;  single 
axle. 

Floor:  Plywood  covered  with  linoleum;  aluminum  subiloor;  Flberglas  insulation. 

Sidewalls:  iVi-  x  Vi-ln.  aluminum -channel  studding  on  approximately  24-ln.  centers,  cov¬ 
ered  with  0.032  aluminum,  riveted,  no  paint;  Flberglas  insulation. 

Roof:  iVi'  X  Vi'ln.  aluminum  channel  on  approximately  24-in.  centers,  covered  with  0.032 
aluminum,  riveted,  no  paint;  Flberglas  Insulation. 

Windows:  There  were  7  windows  of  various  sizes,  all  of  which  were  open. 

Interior  Sidewalls  and  Cabinets:  The  Interior  covering  was  of  aluminum,  painted,  except  for 
the  washroom,  which  was  bulkheaded  with  plywood;  complete  with  dinette  cushions,  twin 
beds,  1  table,  no  chairs,  electric  refrigerator,  a  wheel-housing  type  range,  gas  heater 
(panel-ray  type^,  no  toilet  in  batliroom,  steel-porcelain  lavatory  and  sink,  no  Venetian 
blinds,  drapes  on  all  windows,  plastic  drainage  plumbing,  and  water -supply -line  copper 
tubing  with  fittings. 

Rear  and  left-side  windows,  as  well  as  the  door,  of  this  trailer  were  open. 

Test  Results:  Cuassis,  subfloor,  and  undercarriage.  Including  tires,  n  >t  damaged. 

Exterior:  Small  dent  over  back  windows,  no  ruptures. 

Interior:  Interior  si  ewall  and  cabinets,  small  bulge  In  rear  but  ruptures;  washroom  bulk¬ 
heads  broken  frr  <  the  sidewall  and  the  dinette;  rear  window  right  side  and  the  lower  pane 
of  the  front  window  broken;  drapes  and  rods  off  some  of  the  windows;  roof  ventilators 
broken;  no  glass  Inside;  plumbing  unhurt;  no  damage  to  table,  refrigerator,  stove,  or 
heater. 

TEST  UNIT  16— USED  TRAILER  (SCOTT) 

Location:  i0,500-ft  line,  position  9,  facing  slde-on  to  the  blast. 

Description:  Used  1947  model;  over-all  length,  20  ft;  1  bedroom;  weight,  2700  lb;  Masonite 
exterior;  full  specifications  of  construction  not  available. 

Test  Results:  Chassis,  subfloor,  and  undercarriage,  including  tires,  not  damaged. 

Exterior:  Rear  left  side  broken  beyond  back  door,  no  other  ruptures;  pivoted  18  In. 

Interior:  Interior  roof  ribs  split;  celling  panel  split;  sidewall  by  left  front  window  spilt; 
knickknack  shelf  torn  off;  overhead  cabinets  separated  from  wall;  window  frames  on  left 
side  torn  from  wall,  glass  out;  all  windows  (except  door  and  right  front)  broken;  rear- 
wardrobe  door  split;  very  little  glass  Inside;  support  rail  of  left  sidewall  split. 
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TLST  UNITS  17  AND  18 


I': 


The*»e  were  withdrawn  from  the  program  and  were  not  Included  in  thi  test. 

TE3?  UNIT  Id— USED  TP^MLEU  (SINGER) 

Location:  10,500-ft  line,  position  7,  facing  side-on  to  the  blast. 

Description:  Over-all  length,  17  ft;  travel  type  trailer;  weight,  2180  lb;  steel  chassis;  single 
axle.  (Sei  Fig.  2.28.) 

Floor:  Fly  wood  covered  witii  linoleum;  subfloor,  Firtex;  Fiber  glas  insulation. 

Sidewalls:  1x2  wood  stiiddlng  on  18-ln.  c  iters,  covered  with  0,032  aluminum,  painted; 
FihergUb  insulation. 

Roof:  1x2  woo^i  rafters  on  18-ln.  centers,  covered  wltli  0.032  aluminum,  not  painted; 
Fiberglas  insulation. 

Windows:  There  were  12  windows,  2  of  whlc.h  were  stationary,  of  various  sizes. 

Interior  Sidewalls  and  Cabinetc:  Hardwood  plywood  V4  in.  thick  or  less;  complete  with 
olnette  ruahions,  dinette  table  and  chairs,  a  General  Chef  combination  unit  of  refrlgera* 
tor,  sink,  and  tliree-burner  cookstove,  no  heater,  no  water  heater,  1  box  spring  and 
mattress  combination,  no  ♦ollet,  bathtub,  la^^atory,  or  sink,  metallic  drainage  plumbing, 
and  water-supply-line  copper  tubing  with  fittings. 

All  windows  on  Iwth  sides  of  this  trailer  were  open. 

Test  Resiilts:  This  trailer  Upped  over  on  Its  side;  chassis,  subfloor,  and  undercarriage,  in¬ 
cluding  tires,  undamaged. 

Exterior:  Some  distortion  of  left  side;  denes  In  rear  roof,  no  ruptures.  (See  Fig.  2.29.) 

Interior:  Celling  molding  off;  ruptured  uanel  above  back  window;  butane  light  globe  broken; 
wardrobe  and  overhead  cabinet  split  slightly;  table  off  wall;  dinette  cushion- wood  assembly 
torn  from  wall  and  floor;  all  windows  except  front  and  right  front  side  broken.  (S^  e  Figs. 
2.30  and  2.31.)  / 

TEST  UNIT  20— USED  TRAILER 

Location:  Apm  oxlmately  16,000  ft;  position,  fall-out  area;  facing  head-on  to  the  blast. 

Description:  Over-all  length,  27  ft;  1  bedroom;  weight,  4985  lb;  used  1948  model;  Masonite 
exterior;  complete  .spccllicaUons  unknown. 

Tost  Results;  Front  window  broken. 

2.2  CONCLUSIONS 

The  damage  sustained  by  the  mobile  homes  {trailer  coaches)  In  Project  36.1  was  com¬ 
paratively  minor  in  nature.  Some  c  aches  su^lned  more  damage  than  others,  although  they 
were  at  the  *»ane  pressure  ar  a.  Tide  was  due  to  the  different  methods  of  construction,  types 
of  fastening,  gauge  and  design  of  dle-formed  meta),  spacing  of  studding,  and  the  use  of  dlf~ 
feront-size  windows.  There  was  little  or  no  glass  inside  some  trailers  despite  the  fact  that 
their  windows  were  broken.  This  was  observed  especially  when  the  screen  insert  wire  waa  on 
the  Inside  of  the  window,  preventing  the  glass  from  flying  as  i»..Bslles  into  the  irderior.  On 
the  ^m^ller  vflndows  screening  was  even  more  effective. 
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Fig,  Exterior  of  uicJ  uelAfcr  xx  IJ;,5C0  T*  a/(C5  c*»  t'Ml, 
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Fig.  2.30"— Interior  of  uted  triiler  *t  10,500  ft  after  the  blast. 


Pig.  2.31— interior  cf  u?ed  zraikr  ct  10,500  ft  after  rhe  blast. 


36 


All  traiit  rs  could  have  been  made  habitable  after  an  emergency  by  boarding  up  th^  win- 
dowe  that  were  broken,  rearranging  the  furniture,  and  making  temporary  reo\ii  s  to  th" 
cabinets  and  wardrobes.  Most  plumbing,  gas  lines,  and  appliances  were  in  usable  condition. 

The  results  of  Project  36.1  indicate  that  mobile  homes  could  be  an  appreciable  asset  to 
a  community  as  emevgency  housing  in  ihe  event  of  an  atomic  attack.  This  is  predicated  on  the 
b?,sis  that  most  mobile  homes  are  normally  located  in  Ute  suburban  areas  beyond  which  over- 
i  ressures  from  the  enemy  bomb  would  be  no  greater  than  about  1.7  psl,  or  those  experienced 
by  the  trailers  on  the  Apple  11  shot. 

2 . 3  RE  COMME  ND  ATIONS 

The  liiformation  contained  In  this  report  should  be  made  available  to  the  mobile  home 
Industry  for  use  in  improving  the  construction  and  design  of  mobile  homes. 

A  permanent  committee  lepresentlng  the  mobile  home  industry  should  be  appointed  to 
cerve  as  liaison  with  the  Federal  Civil  Defense  Administration. 

The  mobile  home  industry  should  be  allowed  to  participate  In  future  suitable  atomic  tests 
to  evaluate  the  results  of  design  and  construction  Improvements. 


CHAPTER  3 


EMERGENCY  VEHICLES 


3.1  OPERATIONS  AND  RESULTS 

Elev^n  emergency  vehicles  xere  Included  in  the  test  program  of  Project  36.2  on  the  Apple 
•  II  shot.  One  wa^  at  1470  ft,  two  were  at  4700  ft,  two  were  at  10,500  ft,  and  six  were  at  15,000  ft 

I  from  Ground  2;ero.  Identification  of  the  vehicles,  descriptions,  test  results,  and  illustrative 

photographs  follow. 

CUSTOMER?*  GAS  SERVICE  TRUCK 

^  Location:  15,000-ft  line,  facing  Ground  Zero. 

Type:  1948  Chevrolet,  iVj-ton  pickup.  (See  Fig.  3.1.) 

;  Equipment.  Gas  meters,  repair  parts,  appliances,  and  testing  and  repair  instruments. 

V  T$6t  Results:  No  damage  to  vehicle  or  equipment. 

I 

^  HEAVY-DUTY  GAS  REPAIR  TRUCK 

Location:  15,000-ft  line,  broadside  to  Ground  Zero, 
i  Type:  2-ton  cab-over.  (See  Fig.  3.2.) 

I  Equipment:  Emergency  lighting  equipment,  portable  water  pump,  air-compressor  earth  tamper, 

f  oxyacetylene  welding  equipment,  full  set  of  construction  and  repair  tools,  and  two-way 

^  radio. 

i 

I  Test  Results:  The  side  window  was  shattered,  and  the  window  and  frame  to  the  rear  of  the  air 

I  compartment  were  knocked  out.  There  was  no  damage  to  tools  or  equipment.  This  truck 

I  would  have  been  available  for  emergency  operation.  (See  Figs.  3.3  and  3.4.) 

EARTH-BORING  MACHINE 

Location:  4700-it  line,  broadside  to  Ground  Zero. 

Type:  194?  Dodge,  2%-loti  fiat-bed.  (See  Fig.  3.5.) 

Equipment:  Jaques  eartb-borlng  machine  bolted  to  truck  bed. 

Test  Results:  This  truck  was  overturned.  The  roof  of  the  cab  was  dished  in,  and  the  door  on 
the  side  of  the  truck  facing  the  blast  was  badly  damaged.  The  earth-boring  machine  was 
knocked  loose  f.'om  the  truck  and  was  on  its  side.  Later  this  truck  was  pulled  into  an  up¬ 
right  position  and  driven  from  Its  location.  Operating  condition  of  the  earth-boring  ma¬ 
chine  wes  not  determined.  (See  Fig.  3.6.) 
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Fig.  3.3 — Dislodged  window  and  frame  of  heavy-duty  gas  repair  truck 


Fig.  3.4— Shattered  side  window  of  heavy-duty  gas  repair  truck. 


Fig,  l\6 — Truck  on  side  with  cjrth-borlng  mtchlne  diilodgcd. 
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KEAVY-DUTY  ELECTRICAL  LINE  TRUCK 


\ 

i 


Location:  4700-ft  line,  facing  Ground  Zero. 

Type:  1947  International,  3-ton  special  body.  (See  Fig.  3,7.) 

Equipment:  Double  winch  and  boom;  standard  tools  and  equipment. 

Test  Results:  The  windshield  was  shattered  and  blown  to  the  floor  of  the  cab.  Both  doors  were 
slightly  dished  in,  one-half  of  the  motor  hood  was  blown  away,  and  one  tool-compartment 
door  was  dished  in.  There  was  no  damage  to  tools  or  equipment.  The  truck  was  driven 
fr  *m  its  location  and  would  have  been  available  for  emergency  operations,  (See  Fig.  3.8.) 

LIGHT-DUTY  ELECTRICAL  SER\aCE  TRUCK 

Location:  t0,500-ft  line,  facing  Ground  Zero. 

Type:  1946  Studebaker,  iV^-ton  light-duty  service  truck.  (See  Fig.  3.9.) 

Equipment:  Fully  equipped  with  ladders,  meters,  rope,  blankets,  body  belts,  saws,  gloves, 
helmets,  cable,  and  hand  tools. 

Test  Results:  The  windshield  was  shattered.  The  rear  window  of  the  cab  and  two  side  windows 
on  the  truck  were  cracked;  one  side  panel  was  dished  in.  Tools  and  equipment  were  not 
aamaged,  This  vehicle  would  liave  been  available  for  emergency  operations.  (See  Fig. 
3.10.) 

TELEPHONE  COMPANY  INSTALLERS^  SERVICE  TRUCK 

Location:  i5,000-ft  line,  facing  Ground  Zero. 

Type:  1947  Ford,  1- ton  pickup.  (See  Fig,  3.11.,) 

Equipment:  Full  complement  of  telephone -installation  equipment,  including  overhead-mounted 
ladders. 

Test  Results:  No  damage  to  vehicle  or  equipment. 


TELEPHONE  COMPANY  INSTALLERS’  SERVICE  TRUCK 

Location:  15,000-ft  line,  broadside  to  Ground  Zero. 

I'ype:  1947  Chevrolet,  1- ton  pickup.  (See  Fig.  3.12.) 

Equipment:  Pull  complement  of  telephone -Installation  equipment,  including  overhead-mounted 
ladders. 

Test  Results:  No  damage  to  vehicle  or  equipment. 

AERIAL-LADDER  TRUCK  (FIRE  APPARATUS) 

location:  10,5(X^-ft  line,  broadside  to  Ground  Zero. 

Type:  75-ft  aerial-ladder  truck.  (See  Fig.  3.13.) 

Equipment:  75-ft  wooden  aerial  ladder,  full  complement  of  wooden  ground  ladders,  and  one 
section  of  2Vj-in.  cotton-jacket  fire  hose. 

Test  Results:  The  hood  was  slightly  dished  in,  but  there  was  no  damage  to  tools  or  equipment. 
The  aerial  ladder  was  operable,  and  the  vehicle  was  driven  from  the  Test  Site.  This  equip¬ 
ment  would  have  been  available  for  emergency  operations. 
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Fig.  3.7 — Heavy-duty  line  truck  at  4700  ft  before  the  blaii. 


Fig,  3,8  Windshield  and  hood  blown  away  from  heavy-duty  line  truck. 
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Fig.  3,12 — Telephone  insiaileri*  truck  broadside  to  Ground  Zero  at  15,000  ft 


r 

4- 


FIRE  DEPARTMENT  PUMPER 

Location:  15,000-ft  line,  broadside*  ‘  .  Ground  Zero. 

Type;  1923  Seagrave,  1000  gal/mln  pumper.  (See  Fig,  3.14.) 

Equipment;  iVj-  and  2V2-ln.  cotton -jacket  fire  hose  in  hose  bed;  one  section  of  2V2-in.  cotton- 
jacket  and  one  section  of  2V2-ln.  cotton-dacron- jacket  fire  hr  '  cannecied  to  outlets  of 
pumper  on  blast  sMe. 

fe^'t  Results:  The  two  access  panels  on  the  side  of  the  truck  were  dislodged,  and  the  floor 
boards  were  displaced,  but  there  was  no  other  damage  to  the  vehicle  or  equipment.  This 
vehicle  was  driven  from  the  Test  Site  and  would  have  been  available  for  emerge*>cy  op¬ 
erations. 

JEEP  FIRE  APPARATUS 

Location:  15,000-ft  line,  facing  Ground  Zero, 

Type:  Jeep  fire  engine.  (See  Fig.  3.15.) 

Equipment:  Fully  equipped  with  fire  hose,  ladders,  tools,  and  equipment  with  water-tank  trailer. 

Test  Results:  No  damag  to  vehicle  or  equipment. 

RESCUE  TRUCK 

Location:  1470-ft  line,  broadside  to  ‘^’-nund  Zero. 

Type:  1946  Dodge  with  rescue-truck  body.  (See  Fig.  3.16.) 

Equipment:  None. 

Teot  Results;  Only  one  wheel  and  part  of  a  i  axle  were  found  after  the  blast.  (See  Fig.  3,17.) 
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3.2  CONCLUSIONS 


The  reduits  of  the  expoFure  of  ^^merj^ency  vehicles  and  their  equipment  to  the  Apple  H  test 
emfwiasizc  that  vehicles  designed  for  disaster  operations  are  substantially  constructed  and  that 
the  tools  and  equipment  are  protected  from  low- blast  effects  by  the  design  of  the  truck  body, 
or  when  adequately  housed  in  compartments  with  protective  doors. 

The  only  equipment  seriously  damaged  outSide  the  very  high  pressure  range  was  the  earth¬ 
boring  machine. 

It  is  apparent  that  dispersed  vehicles  will  suffer  less  damage  If  they  are  placed  head-on 
to  the  blast. 

This  teot  Mibstantiated  the  Federal  Civil  Defense  Administration  (FCDA)  recommendation 
that  the  minimum  safe  dispersal  area  for  emergency  vehicles  *8  just  outside  the  D  zone. 

Test  results  indicate  that  emergency  vehicles  that  survive  within  the  B  and  C  zones  would 
be  difficult  to  remove  from  these  zones  because  of  debris  and  other  obstacles. 

3.3  RECOMMENDATIONS 

Further  .itudiCF  should  be  made  of  the  biast  and  thermal  effects  on  other  emergency  equip¬ 
ment  and  materials,  these  results  to  be  used  In  planning  future  changes  in  design  for  protection 
of  men  and  emergency  equipment. 

The  unclassified  pertinent  material  in  all  Civil  Elf^ciu  Test  Group  reports  should  be  made 
available  to  the  malrers  and  users  of  emergency  vchlrles  and  equipment. 

A  small  representative  committee  should  be  set  up  by  each  participating  service  to  evaluate 
the  test  reports  and  recommend  to  their  particular  service  such  changes  as  may  be  indicated 
and  to  werk  with  the  FCDA  on  future  test  programs. 

Serious  consideration  should  be  given  lO  changing  the  design  of  emergency  vehicles  to  en¬ 
able  them  to  operate  more  effectively  under  postattack  conditions,  such  as: 

1.  Greater  vehicle  clearance 

2.  Improved  angle  of  approach  and  departure 

3.  Better  protection  to  tools  and  equipment  by  enclosing  the  vehicle  or  by  additional  closed 
compartments 

4.  Larger  water  tanks  on  firs  equipment  for  fire  fighting  end  decontamination  use 

5.  Some  type  of  selective  four-wheel  drive 
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CHAPTER  4 

APPLICATION  OF  TEST  RESULTS 


The  test  results  of  Program  36  demonstrate  the  effects  of  a  nuclear  explosion  of  a  par¬ 
ticular  yield  on  trailer  coaches  and  emergency  vehicles  located  at  particular  distances  from 
Ground  Zero  of  a  shot  with  a  yield  approximately  50  per  cent  greater  than  nomingl*  Through 
the  use  of  scaling  Irws  published  in  “The  Effects  of  Atomic  Weapons*'  and  presented  in  graphic 
form  in  Fig.  4,1,  these  results  can  be  applied  to  different-size  bombs  and  different  distances 


9  DIAGRAM  FOR  SCALING  BLAST  DAMAGE 


Fig.  4.1  —  Range  of  damage  as  a  function  of  bomb  yield. 


f 

? 


from  Ground  Zero.  Several  examples  of  scaling  are  ^'.ven.  The  following  assumptions  are 
made: 


1.  That  the  distance  for  r  particular  degree  of  blast  dair'j^e  varies  with  the  cube  root  of 
the  ratio  of  bomb  yields.  (This  is  a  good  assumption  and  U  quite  adequate  for  planning  pur¬ 
poses.) 

2.  That  the  areas  of  the  cities  in  questio<i  arc  circular,  with  the  redii  of  the  circles  equal 
to  the  square  roots  of  the  actual  city  areas  divided  by  ir.  (This  ic  not  a  particularly  good  as¬ 
sumption,  and  any  ctty  applying  the  results  of  the  Program  36  experiment  would  probably  be 
able  to  choose  a  more  suitable  geometric  figure.  However,  for  purposes  of  illustration  this 
assumption  is  adequate.) 

3.  That  the  enemy  will  employ  a  bomb  which  will  cause  C  damage,  extending  to  the  city 
limits  of  the  principal  city  In  the  critical  target  area,  i.e.,  the  C  ring  of  damage  will  extend 
a  distance  equal  to  the  radius  of  the  circle  of  item  2  above. 

4.  That  the  city  in  question  is  a  relatively  flat  plain  and  no  substantial  shielding  is  provided 
by  hills  and  valleys  or  other  obstructions.  (This  assumpbon  varies  from  poor  to  good,  depend¬ 
ing  on  the  city  or  the  parts  of  the  city  being  studied,) 

Chicago  has  an  area  of  207.5  square  miles.  This  area  would  be  included  in  a  circle  of  8.1 
miles  radius.  By  assuming  that  a  bomb  used  on  Chicago  would  causa  C  damage  to  8.1  miles 
from  Ground  Zero,  the  bomb  size  from  the  curve  of  Fig.  4J  is  seen  to  be  approximately  3.1 
megatons  (Mt).  Under  this  condition  the  damage  occurring  at  the  various  distances  from  Ground 
Zero  in  Apple  II  shot  would  occur  as  showr.  In  Table  4.1.  By  this  procedure  the  comparable- 

Table  4.1  — DWTANCE  FROM  GROUND  ZERO  WHERE  DAi^tAGE 
COMPARABLE  TO  APPLE  R  DAMAGE  WOULD  OCCUR 


Apple  II  Miles  from  Ground  Zeit> 

_ A, _ 


Ft 

Miles 

Detroit 

Indianapolis 

Flint 

Ix>8  Angeles 

Chicago 

1,470 

0.3 

1.0 

0  7 

0.5 

1.9 

1.3 

4,700 

G.9 

3.4 

2.1 

t.5 

6.1 

4.1 

10,500 

2.0 

7.0 

4.8 

3.5 

14.0 

9.1 

15,000 

2.8 

10.5 

6.8 

5.0 

19.5 

13.0 

damage  distances  are  worked  out  for  other  cities.  Detroit,  with  an  area  of  139.6  square 
miles  (equivalent  radius,  6.7  miles),  would  require  a  1.7-Mt  bomb.  Indianapolis,  with  an  area 
of  55.2  square  miles  (equivalent  radius,  4.2  miles),  would  require  a  bomb  size  of  0.44  Mt. 

Flint,  with  an  area  of  29.3  square  miles  (equivalent  radius,  3.1  miles),  would  require  a  bomb 
size  of  0.17  Mt.  Los  AngeUs,  with  an  area  of  480  square  miles  (equivalent  radius,  12.1  miles), 
would  require  a  bomb  of  10.6  Mt.  By  reference  to  a  map  and  assuming  Ground  Zero,  damages 
of  the  types  resulting  from  the  relatively  small  bomb  detonated  at  the  Nevada  Test  Site  may  be 
translated  to  the  types  and  locations  of  damage  which  might  be  expected  under  an  actual  enemy 
attack. 
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APPENDIX  A 


COMPANIES  PARTICIPATING  IN  TRAILER  TESTS 

Test  unit 

Airstream  Trailers,  Inc.,  Los  Angeles,  Calif.  15 

S{}artan  Aircraft  Co  .  Tulsa,  Okla.  12 

Mid-State  Corp.,  Bourbon,  Ind.  3 

Vagabond  C  ach  Mfg.  Co.,  New  Hudson,  Mich.  1 

Peerless  Mfg.  Co.,  Fort  Wayne,  Ind.  4 

Kit  Mfg,  Co.,  Long  Beach,  CaJif.  10 

D.  T.  Singer,  Trailer  Sales,  Sait  Lake  City,  Utah  19 

Traveleze  Trailer  Co.,  Sun  Valley,  Calif.  13 

Scott  Trailer  Mart,  Las  Vegas,  Nev.  16 

Quality  Trailer  Co.,  Wisconsin  7 

Mon  o-Coach  Corp.,  Louisville,  Ky.  8 

Pacemaker  Trailer  Co.,  Elkhart,  Ind.  2 

Columbia  Trailer  Co.,  Van  Nuys,  Calif.  9 

Aljoa- Modernistic  Inv.u'^tries,  Gardena,  Calif.  11 

Supreme-Victor,  Chicago,  Ill.  5 

Southwestern  Mobile  Homes,  Inc.,  Grand  Saline,  Tex.  6 

Hawks  Trailer  Sales.  Rochester,  N.  Y.  20 
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APPENDIX  B 


PARTICIPANTS  AND  EQUIPMENT  IN  EMERGENCY- VEHICLE  TESTS 


American  Gas  Association 

Customers’  gas  service  truck 
Heavy-duty  gas  repair  truck 

Edison  Electric  Institute 
Earth-boring  machine 
Heavy-duty  line  truck 
Light-duty  service  truck 

American  Telephone  &  Telegraph  Company 
Two  installers’  service  trucks 

Fire  Apparatus  Manufacturers  Association 

Seagrave  Corporation 
Aerial -ladder  truck 

Seagrave -Hirsch,  Inc. 

Fire  department  pumper 

Wiliys  Motor  Company 
Jeep  fire  engine 

FCDA  Rescue  Service  Improvised  rescue  truck 
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